Abstract. In this paper we study existence theorems of solutions for the hyperbolic Darboux problem of the form
Introduction
The main goal of the paper is to prove some existence results for the nonlocal hyperbolic problem In the proof of the theorem, we will apply the Kuratowski measure of noncompactness ( [2, 13] ) and a fixed-point Theorem of Sadovskii type ( [15] [16] ).
Theorem about the existence and uniqueness of solutions of the nonlocal hyperbolic problem (1) in little less general form was proved by Byszewski ( [3, 5] ). The results of this paper extend those from ( [3, 5, 11] ).
In the case if the nonlocal condition, considered in this paper, is reduced to classical initial condition then the result of this paper extends some results of Kubiaczyk [11] .
The theory of differential equations described by nonlocal conditions is a very interesting and important theory elaborated on in literature ( [3] [4] [5] [6] [7] [8] [9] [10] , [14] ) as it can be applied in many real world problems.
Let us note that the hyperbolic Darboux problem shown here can be applied in physics -the nonlocal condition can determine the way of testing of a given phenomenon or disturbance affecting the phenomenon being examined. Some physical phenomenon which need the application of nonlocal conditions are analysed in the paper ( [4] [5] [6] [7] 11] ). The authors present examples of phenomenon in physics in which the application of classical boundary conditions are not possible.
Preliminaries
Denote by C 1 (∆, E) (∆ is bounded and closed in Ω) a space of all continuous functions u with derivatives defined on ∆ and taking values in an infinite dimensional Banach space E with the norm
} .
Let C 1 F (Ω, E) denote a linear Frechet space of all continuous functions with derivatives, defined on Ω and taking values in an infinite dimensional Banach space E with the norm given by the formula
where According to the lemma of Ambrosetti type.
For subsets V ⊂ C 1 (Ω, E) and P n ⊂ Ω introduce notations for the following sets 
} . (1 • ) Φ(A) = 0 if and only if, the closure of A is compact;
will be called an axiomatic measure of noncompactness. 
where Φ denotes some axiomatic measure of noncompactness then F has a fixed point.
The nonlocal Darboux problem on the unbounded region
Accept the following definition of solutions of problem (1):
The continuous function u : Ω → E will be called a solution of the nonlocal Darboux hyperbolic problem (1) if for each (x, y) ∈ Ω satisfies an equality of the form
We will suppose the following assumptions about functions f, g i , h i (i = 1, 2).
(F1) A function f is continuous and for each function u ∈ C 1 (Ω, E) the following function
where
is the metric into R 2 and the function ϕ :
where the function χ : Ω → R + satisfies the condition
where the function v is locally bounded and α is the Kuratowski measure of noncompactness.
2) . (H3) For each bounded and equicontinuous subset
where 
denote the set of all functions satisfying for each (x, y) , (x 1 , y 1 ) ∈ P n the following inequalities
The set X S is nonempty, bounded, closed, convex into C 1 F (Ω, E) (because Z n has this properties for i = 1, 2, . . . ) and it is the family of almost equicontinuous functions.
II. Let us define an operator
We will show that F (X S ) ⊂ X S . Let u ∈ X S and (x, y) ∈ P n . We have
Further,
Let x < x 1 , y < y 1 . Then we obtain
Consequently,
Similarly,
III.
We are now in a position to show the continuity of the operator
) ds
By the continuity of the functions g 1 , g 2 , h 1 , h 2 and f we see that for n ∈ N, ∥F u m − F u∥ n → 0, as m → ∞. Hence the operator F is continuous.
IV. Now we shall prove that the operator F is condensing with respect to some axiomatic measure of noncompactness. We show this similarly as in ( [11] [12] ).
Let r n > 0 satisfy the condition
where C n = sup (x,y)∈Pn ∥v (x, y)∥ . Define a function φ n as follows
Then we have
and finally 
Examples
Now we will give some examples describig nonlocal boundary conditions on the unbounded region. (a 1,1 , a 1,2 , . . . .) (ξ, a 1,i ) , ((a 2,1 , a 2,2 , . . . .) (a 2,i , ν) , 
